Changes in gene expression and protein phosphorylation in murine cells, transformed or abortively infected with wild type and mutant simian virus 40.
The mechanism of SV40-induced cellular transformation was investigated by two-dimensional gel analysis of 35S- and 32P-labeled proteins of various cells. These included rat and mouse cells, either transformed or abortively infected by SV40 wild type, small t deletion mutants, and a large T temperature-sensitive mutant. Synthesis, turnover, or (de)phosphorylation of multiple protein spots was found to be reproducibly and quantitatively influenced by the transformed and/or infected status. Several of these alterations were attributable to the biological activity of either large T or small t antigen. Most changes in 35S-labeled proteins corresponded to a decreased intensity of the gel spots in transformed cells, while hyperphosphorylated proteins were more common than hypophosphorylated ones. About half of the polypeptide alterations in 35S-and 32P-labeled SV40-transformed rat cells, including a set of 35S-labeled small t-dependent changes were shared by Rous sarcoma virus-transformed cells. In contrast, small t-dependent (de)phosphorylation was rarely detected. Phosphoamino acid analysis of selected phosphoprotein spots of rat cells and alkaline hydrolysis of whole two-dimensional gels did not reveal any evidence for increased tyrosine-specific phosphorylation after SV40-induced transformation. Abortively infected mouse cells showed many protein alterations, also observed in stably transformed cells. However, the latter cells contained additional changes, also affecting several phosphoproteins and possibly related to the establishment of transformation. These findings are discussed in relation to the biological functions, known or presumed, for SV40 large T and small t antigens during transformation.